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Chinggis Khan initiated the development of the Mongol world empire in 
the first decade of the thirteenth century, and in 1234 the Mongols defea-
ted the Northern-Chinese Jin dynasty. They established a firm reign over 
the northern part of China in the 1250s, and finally defeated the Southern 
Song dynasty in 1276. Being a nomadic people, the Mongols had to build 
up an administration with the help of various peoples that had surren-
dered to them, especially Uighurs, Jurchens and Khitans. The first Mongol 
emperor of China, Chinggis’s grandson Khubilai, gradually came to 
appreciate Chinese culture and the benefits it could have for Mongol rule, 
and employed a number of Chinese scholars and bureaucrats. One of these 
was Liu Bingzhong 劉秉忠  (1216-1274), who was an able astrono-
mer/astrologer, mathematician, poet, calligrapher and painter, and be-
came Khubilai’s main political advisor with regard to the establishment of 
Chinese structures of government.  
A particularly important imperial ritual was the bestowment of a cor-
rect calendar on the Chinese people at the time of New Year, by which the 
emperor furthered the harmony between the celestial order and the state 
and confirmed his Mandate of Heaven. A Chinese calendar (li 曆) was very 
different from what is commonly understood by that word in the west. It 
was an ephemeris, a listing of astronomical information for the days of the 
year, in combination with divinatory information concerning propitious 
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and inauspicious days. The astronomical data it contained included the 
times of solstices and equinoxes, of the new moons determining the 
beginning of months, of solar and lunar eclipses, and of conjunctions, 
retrogradations and passages of the planets. These data were computed on 
the basis of an astronomical system, likewise called li 曆, which consisted of 
sets of tables accompanied by algorithms explaining how the required 
quantities could be determined from the numbers in the tables. Around 
two hundred such systems are known to have been compiled from the Han 
(206 BC-220 AD) to the Qing dynasty (1644-1911), and basic information on 
approximately one hundred is available, fifty of which were officially 
adopted at some point. Frequent reforms of astronomical systems were 
carried out, not only to obtain a better agreement between calculated 
predictions and actual heavenly phenomena, but also to strengthen the 
imperial mandate of a new dynasty, a new emperor, or even a new phase 
of the rule of the same emperor. Because of the importance of astronomical 
predictions, astronomy was always strongly connected with the imperial 
bureaucracy. At various times more than a single astronomical office or 
observatory was attached to the palace, whose officers would report to the 
emperor on a regular basis. It was therefore only natural that also the 
Mongol emperor of China sought to introduce a new astronomical system. 
As early as 1251 Liu Bingzhong had suggested an astronomical reform, 
but only in 1273, after the foundation of the new capital Dadu near pre-
sent-day Beijing in 1266, and the adoption by Khubilai Khan of the dy-
nastic title Yuan in 1271, did he make a concrete proposal for such a re-
form. This was intended not only to mark the renewed unification of China 
under one rule, but also to make large technical advances in pre-dictional 
power with respect to the one hundred year-old astronomical system of the 
Jin dynasty that was still in use at the time. Due to Liu’s death in 1274, it 
took until 1276 before this proposal was carried out. Although there were 
already a Chinese and an Islamic Astronomical Bureau, an entirely new 
and largely independent institution was set up for the compilation of the 
new astronomical system. An important task was the design of new 
observational instruments, the existing ones being around one hundred 
fifty years old. The bureaucracy of the new institution consisted of a total of 
nearly eighty persons, including thirty skilled astronomers. The new 
astronomical system was finally promulgated in 1280 under the name 
Season-Granting System (Shoushi li 授時曆), and almanacs on its basis were 
distributed from the year 1281 onwards. As Sivin states, the Season-
Granting System “is arguably the most innovative, and certainly the most 
sophisticated and influential” Chinese astronomical system (p. 5). 
The book under review discusses the calendar reform that took place on 
the order of Khubilai Khan in the 1270s in what Nathan Sivin and G.E.R. 
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Lloyd dubbed a “cultural manifold” in their book The Way and the Word: 
Science and Medicine in Early China and Greece (New Haven: Yale University 
Press, 2002). Thus Sivin not only presents a translation of the Evaluation 
and the Canon of the Season-Granting System as found in the Yuan shi 元史 
(History of the Yuan) with technical commentary, he also studies in detail 
the origins and the process of the reform project, the persons and 
institutions involved in it, the instruments that were available to the Yuan 
astronomers, the records resulting from the reform project, and, most 
importantly, the way in which all these factors interacted to produce the 
Season-Granting System. Although Sivin indicates various other possible 
dimensions of the reform that may be considered as well, such as economic 
and intellectual ones, his book constitutes an extremely important and 
convincing example of an investigation of an episode in pre-modern, non-
Western astronomy in its full historical context.1 
In Chapter 1 Sivin presents a brief overview with conclusions of the 
whole complex of aspects relevant for understanding the history of the 
astronomical reform that led to the Season-Granting System. Besides aspects 
further developed in other parts of the book and mentioned elsewhere in 
this review, it relates how the originally nomadic Mongols had used 
divination intensively long before their conquests, and sought to compare 
their traditional prognostications with those of the people they conquered, 
especially those of Islam and China. In this way experts in astronomy and 
astrology (together with other forms of divination indicated as yinyang 陰
陽 ) naturally came into the service of the Mongol Great Khans. The 
astronomical reform of the Yuan dynasty was different from many of its 
precursors in various respects. It was of a much larger scale, depended to a 
larger extent on new observations, and involved new techniques, such as 
third-order interpolation and pseudo-spherical-trigonometrical methods. 
Only the planetary techniques included in the Season-Granting System were 
entirely traditional, probably because of their lesser importance than, for 
example, eclipses, and possibly also due to a lack of time to finish the 
observations required. 
The “Orientation” in Chapter 2 provides an introduction to all aspects 
of astronomy that played a role in the reform. This includes, among others, 
                                                          
1 Sivin’s book is the outcome of a decades-long research project that started in 
collaboration with the late Yabuuti Kiyosi 藪內清 and Nakayama Shigeru 中山茂. 
The latter treated the Japanese tradition of the Season-Granting System extensively in 
his History of Japanese Astronomy (Cambridge MA: Harvard University Press, 1969) 
and recently published his joint book with Yabuuti on the system (Jujireki: Yakuchū 
to kenkyū 授時暦: 訳注と研究 (The Shoushi li: Annotated Translation and Studies), 
Kawasaki: I. & K. Corporation, 2006). 
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its social organization (the importance of astrology and astronomy for 
imperial rule and their place in the imperial bureaucracy), the relevance of 
astronomical reforms (with an explanation of the various meanings of the 
character 曆 li and an overview of the 98 astronomical systems from the 
Han to the Qing dynasty about which basic information is available), the 
role of politics in astronomical reforms, a list of observational sites through 
Chinese history, mathematical tools (e.g., number system and fractions), 
metrology (including chronology, units of time and celestial coordinates), 
celestial motions, eclipses and stars. The very informative final section of 
this chapter compares a range of relevant aspects of Chinese astronomy 
with Europe and Islam. 
Chapter 3 describes the process of the astronomical reform that led to 
the Season-Granting System from the earliest proposals up to the submis-
sion of the records of the new system long after it had been introduced (see 
above). 
Chapter 4 provides ample biographical information on the most influ-
ential persons involved in the construction of the Season-Granting System. It 
shows that they were Chinese, and were not all primarily astronomers, 
although they were all at least skilled “amateurs” in divination methods. 
The majority of the persons involved were part of the network of the 
above-mentioned powerful political advisor Liu Bingzhong, and through 
him became part of Khubilai Khan’s personal entourage. Zhang Wenqian 
張文謙 (1217-1283) had been a fellow student of Liu. Guo Shoujing 郭守敬 
(1231-1316), the leading expert on water control who had built instruments 
and made astronomical observations since his youth, was the grandson of a 
close friend of Liu, and himself became his disciple. Wang Xun 王恂 (1235-
1281) and Zhang Yi 張易 (d. 1282) were likewise disciples of Liu. Only Xu 
Heng 許衡 (1209-1281), who was trained as a diviner and was famous as a 
teacher, the expert astronomer Yang Gongyi 楊恭懿 (1225-1294), and Chen 
Ding 陳鼎 (fl. 1270s), who had carried out the last calendar reform of the 
Southern Song in 1271 and was captured and brought to the northern 
capital together with some subordinates, were not directly associated with 
Liu. 
Chapter 5 describes the observatory and the astronomical instruments 
available to the Yuan astronomers in detail, and compares them with va-
rious precursors and successors.  
Chapter 6 is devoted to the sources related to the Season-Granting Sys-
tem, both extant and lost. Much of our knowledge on the astronomical re-
form of the Yuan is based on the Evaluation (yi 議) and the Canon (jing 經) 
of the Shoushi li as included in volumes 52 to 55 of the Yuan shi. The Eva-
luation draws on an archive of observations covering more than 1000 years, 
and shows how these were used to test the newly developed system. The 
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Canon contains step-by-step instructions for calculating the annual 
ephemeris, partially by using the tables of differences supplied with the 
text. The four volumes in the Yuan shi constitute only a small amount of 
material compared to the total of 105 chapters in 15 volumes of docu-
mentation that, according to his account of conduct, were submitted to the 
throne by Guo Shoujing in 1286. As with many other treatises included in 
imperial annals, they may be assumed to be quite different from the 
original documents. Sivin also made use of numerous later sources related 
to the Season-Granting System, for example the canon of the Great 
Concordance System (Datong li 大統歷) in the Ming shi 明史 (History of the 
Ming), from which he included various original ready-reckoning tables, 
and the works on the Shoushi li by the Japanese scholars Seki Takakazu 関 
孝和 (1640-1708) and Takebe Katahiro 建部 賢弘 (1664-1739). 
Chapters 7 to 10 present Sivin’s translation of the Evaluation and the 
Canon of the Season-Granting System. It is accompanied by sufficient tech-
nical commentary to enable any reader to follow the calculations, and with 
sufficient references to allow an interested researcher to conduct further 
studies of the material. In translating, Sivin attempts to stay “as close as 
possible to both the content and the tone of the original” (p. 12). As a result, 
his translations are generally easily understandable and read very fluently. 
In order to make it easier for the reader to follow the extensive calculations, 
Sivin numbers all constants and intermediate results, and consistently 
refers to these numbers in the whole text. He provides literal, meaningful 
translations of names of astronomical systems and reign periods in order to 
make clear that these were intended as political statements. He also 
chooses for a consistent, literal rendering of technical terms in order to 
reflect the meaning as it may be assumed to have been perceived by 
contemporary astronomers (p. 15), and in order to be consistent with the 
terminology of other surviving astronomical systems (p. 6). Obvious 
technical terms are capitalized, but the names of many intermediate results 
cannot easily be distinguished from such terms. In various cases words like 
Constant or Parts are added to the actual term in order to make clear with 
what kind of concept the reader is dealing. Thus, Sivin writes Argument 
Interval Constant for 曆應 li ying, Intermediate Accumulation for 中積 
zhong ji, Posterior Conjunction Parts for 後合  hou he, and Addition/ 
Subtraction Difference for 加減差 jia jian cha. Due to the abundance of 
names of constants, intermediate results and quantities to be calculated, 
this frequently leads to sentences that are somewhat awkward to read, such 
as “In each case set up the Intermediate Accumulation, add the Argument 
Interval Constant and Posterior Conjunction Parts for the desired [year], 
and cast out complete Argument Rates” (p. 528 and the example on p. 16).  
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I am not certain that Sivin’s translations of technical terms are the most 
helpful ones for an uninitiated reader. In any case it is clear that, both 
because of the fundamental differences between pre-modern Chinese 
astronomy and Western astronomy (be it Ptolemaic, Copernican or 
Keplerian), and because of the incredibly large number of technical terms 
that need to be translated in the Season-Granting System, a rendering by 
means of corresponding Western terms is both inappropriate and im-
possible. In my translation of the Huihui lifa the situation is somewhat 
different, because this work deals entirely with Ptolemaic astronomy. Thus, 
it is more acceptable, for instance, to translate jia jian cha by “equation”, 
since it stands for the planetary equations that under that name were also 
used in Islamic, and, with some modifications, in European astronomy. In 
cases where no corresponding Western term exists, I attempt to render the 
Chinese characters from which the terms are built up by assigning to them 
an explicit grammatical function in English, e.g. Additive or Subtractive 
Difference (rather than Addition/Subtraction Difference). I suspect that, for 
the Season-Granting System also, this way of rendering technical terms 
would have led to an acceptable translation that is somewhat easier to read 
than Sivin’s. 
Appendixes A and B provide integral translations of two sources that 
were extensively used by Sivin throughout the whole book. The first of 
these is the account of the instruments proposed by Guo Shoujing as found 
in volume 48 of the Yuan shi (Sivin shows in Chapter 5 that these are 
somewhat different from the instruments actually built). The second is 
Guo’s Account of Conduct, written by his younger collaborator Qi Lüqian 
齊履謙 (1263-1329), and extant in the Yuan wen lei 元文類 (Categories of 
Yuan Prose Literature), from which his biography in volume 172 of the 
Yuan shi was excerpted. Appendix C provides English-Chinese and 
Chinese-English glossaries of all constants and named results appearing in 
the Canon. These are indispensable for anyone wishing to retrace the 
calculations in the Season-Granting System. The very extensive bibliography 
is divided into a section for East Asian primary sources from before 1900 
and secondary literature. Finally, the Index-Glossary includes names of 
people, titles of books, methods and ideas, and Chinese technical terms 
(except those appearing in the Canon). 
It is somewhat regretful that Sivin chose to use the Wade-Giles system 
for transliterating Chinese (“because almost all previous literature on the 
history of Chinese astronomy employs it”, p. 15) rather than pinyin, which 
now is the general standard, and will undoubtedly be used in almost all 
future studies on the history of Chinese astronomy. But in spite of this, his 
book will remain an extremely important contribution to our knowledge of 
the history of Chinese astronomy for a long time. It provides the first full 
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translation into a Western language of an important Chinese astronomical 
system, and, because of the many dimensions of the reform project that 
Sivin discusses, will from now on be the first source in a Western language 
to turn to for any further investigations of the cultural, social, political, 
personal and technical aspects of Chinese astronomy. For anyone without 
immediate access to the Chinese primary and secondary sources, it also 
provides a useful guide to these, since the range of literature in all relevant 
languages that was effectively used by Sivin is indeed highly impressive. 
Sivin stresses that his book is not intended as the final study on the Season-
Granting System and its numerous aspects (p. 5), but rather that it intends to 
pave the way for a fuller understanding of the process that led to its 
creation through studies by various specialists. For this purpose he could 
hardly have produced a more suitable work. 
 
